We read the paper by Valdes-Gonzalez et al.
(1) with great interest. It presents the outcome of research that started with controversy focused on ethical concerns, safety issues, and the paucity of suitable preclinical data (2 -5) . Our rodent studies on co-encapsulation of sertoli cells with islet xenografts (6, 7) support the scientific basis of their work but fall far short of success in non-human primates -the gold standard required by the international islet transplantation community. The clinical results presented in the paper suggest that some of the transplanted pig islets were functioning. However, the post-transplant laboratory findings are incongruous, in particular, the absence of demonstrable porcine C-peptide in any of the islet recipients.
Perhaps the most important findings reported in this study are the histological results. According to the authors, at 'three years post transplant, one of four devices was removed from four patients, and the presence of insulin-positive cells in the transplant was demonstrated by immunohistochemistry in all four patients'. Furthermore, staining for glucagon-positive cells was reported in three of these patients. However, when we examined the photomicrographs in figures 4A (insulin-containing cells) and 4E (glucagon-containing cells), we found the immunostaining unconvincing. The cells in both 4A and 4E have golden brown staining rather than the darker brown staining (typical of the diaminobenzidine-based immunoperoxidase method used) seen in figures 4B, 4C, and 4D, which clearly show immunostained lymphocytic infiltrates. The cells in 4A, especially when the color images in the PDF file are slightly magnified, show variably sized course granules that look like hemosiderin, an iron-containing golden brown breakdown pigment of hemoglobin that is typically found within macrophages in areas of old hemorrhage.
We e-mailed the PDF file containing Valdes-Gonzalez et al.'s paper to four transplant pathologists at our institution and asked each one independently to review figures 4A and 4E and offer their thoughts. All expressed similar concerns to our own and could not be certain that these figures actually represent islet cells. In other words, the few scattered 'insulin-positive' and 'glucagon-positive' cells, may be hemosiderin-laden macrophages. Cytologically, they do not strongly resemble typical islet cells. In fact, the authors themselves note that 'the overall architecture of the islets was to a large extent destroyed, with insulin-positive cells . . . distributed throughout the collagen matrix'. Whether these cells are true islet cells can be determined by performing an iron stain for hemosiderin, a CD68 stain for macrophages, and insulin and glucagon stains with appropriate controls. In the methods section of the paper, insufficient detail is provided to critically judge the staining technique used by these authors. In particular, there is no mention of the specific antibodies, dilutions, and controls. For example, were irrelevant antibody and omit-primary antibody controls used? Did they used hydrogen peroxide to inactivate the endogenous peroxidase present in granulocytes, and was this effective?
We would recommend that the authors provide additional staining details and have the slides independently reviewed by one or more pathologists not associated with the research, but who are known within the islet transplantation community. To address this issue definitively, we believe that the authors also need to provide the paraffin blocks used so that additional sections can be cut and additional histochemical and immunohistochemical staining performed by the reviewing pathologist(s). This clinical study has landmark potential and will undoubtedly raise the hopes of diabetic patients world-wide. Therefore, it is critical to confirm whether or not viable islet cells were present at three years post transplantation, as reported.
